RhoA induces MMP-9 expression at CD44 lamellipodial focal complexes and promotes HMEC-1 cell invasion.
Much progress has been made in recent years in the understanding of angiogenesis, yet signalling pathways involved remain poorly defined. Here we report that small RhoA GTPase is implicated in the invasion of human microvascular endothelial cells (HMEC-1). Ectopic expression of active-RhoA GTPase induced the expression of MMP-9 metalloproteinase, a key proteinase of the basement membrane, and promoted migration of endothelial cells through a 3D-matrix protein gel. MMP-9 was either directed as vesicular-like patches to the apical side of cells, or addressed to specific membrane sites at the cell surface. Confocal microscopy analyses indeed revealed clustering of MMP-9 in advancing lamellipodia at the forefront of endothelial cells, where this proteinase colocalized with RhoA and CD44, a transmembrane receptor known to be proteolysed in tumor cell progression. In addition, TIMP-1, a natural MMP inhibitor, significantly reduced the invasion of RhoAV14 expressing cells, suggesting that MMP-9 was a critical metalloproteinase responsible, at least partly, for the RhoAV14-induced endothelial cell invasion. We propose that RhoA triggers signalling pathways that, upregulating expression of a proteinase at specific membrane localizations, may confer an highly invasive phenotype to endothelial cells.